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X-RAY SAFETY AT THE
ME AMMOS NATIONALLABORATORY

J. A. Gutlerrez
Ias Alamos National Laboratory

P,O. t%X 1663, M.S. K487
lKJS Alan-m, New Mexico 87545

ABSTRACT

An organized and structured sa~ety program for x-ray generating devices
was initlatt?d In ‘ctober, 1979. An X-ray Device (Mtrol Office was estab-
lished to manage the program that currently oversees the activities of 201
x-ray generating devices and to provide SOP reviews, perform shleldlng calcula-
tions, and provide tralnlng for both the operators and health physics x-ray
device surveyors. The new program also establishes controls for procurement
of new eqUfpmClIt, requl.res the writing of Standard operating Procedures,
requires tr:inlng fcp operator- and provides routine md non-routine safety
inspections of x-ray generat~ng devices. Prior to this program going Into
effect, the Laboratory had recorded nine documented x-ray related exposure
accidents. Since then, there have been none. Program elements and experi-
ences of interest to other x-ray device users are discussed.

lNNKNJCTION

X-ray ge!lurating devices have been surveyed using vary~ng methods at Los
Alamos Mtlonal Laboratory (lJINL) since 1952. Initially, a very informal one
pq:e sljrvey form WS ilsf.?d. The same survey form Stlfficed for a follow-up or
rOr’ttx?next years survey - just by simply checking the box that stated there
IM been nn r~mnges since last survey. Frcm 1952 to 1979, the J~horatoryls
x-ray safety record Hhows that there were nine x-ray related accidents &L the
lnhol’ator.y( l). (llr’ first x-ray accident occurred in 1958 and our last in
](]’/00 llt~wevvr, we had t})ree j.n as msny years between 1977 and 1979. The last
:Lcrldent we IM prompted a full scale investigation made up of a Certlflecl
Accl(lent Invcst;igator nnd two top level management personnel. It 1s clear
t;lv~ttli~ x.rny :w~rety I)ro.gram which the kboratory eventually developed to
oversee the uctl.vitle:: of sorrre two hundred devices was burne because of the
Vlrldl,lw arl~l tl~ement c~f Needs as determined hy the investigation board. ‘JIO
sunmarlze, t;w;> l)r+~~~~fits were made by that bonrd; 1.) A need exists to
]>r+ovl[lc rnorv M1’(=t;,y f’uahlr( ?:;, e.g. warning lights, aldible alarms, interlocks
;111(1to COm[)l(?l;(’ :+:lr(?t;y/m;13ysls reports, and 2) A need exists for n thorough
::tI]dy of” t}){: ]v’t-ww)t, ])rvgrmrr conducted by the I{eal.th Physics (Woup f’or con-
trol.1.lng X-l’ii~ lll:iolllnr?S operating thtmughout the Iaborntory. ‘IMe fentures
:Idlirt?};f+e(l I)y 1:11(?ntll(ly S})r>lll,cl Include, at n minimum, program accountnbllitly,
t*Ixx)t’(1 kf!(;[~lr]~~, )Nil)ll::}wdstnn(lnrd:;, survelllnnce program, review Hr][l apprr~nl
~J1’.l)l)l; ;~t)(l lrl(lol~(~r}flc!tlt,np]]rnlsal of the program, Jilemmtm of the inlt:lnl nrld
(’,lif’l’t~rlt: j)l’op,l’;)r~l ‘ir+o f~l?:\f!r*ll)fv~ ,

l’I’(),!,~:;:;01” Wr’1t;lll[.~ nr)(l I’1)1)1 l:I)IIw ,Sl;,nnrhrvlfi. . . . . . . . . . . . ... .. .. . .. . . . ...-- .-. ___ L___ _
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✎✌ basis for Laboratory pollCy.

Fran all available publications and guidelines there were SIX chosen
which would address all Lhe various types of x-ray producing devices at the
laboratory.

NBS 114 was used prlmarlly to establish that ~llcy which would govern
the safe use of the NIYT(non-destructive testing) program. me NDT program
uses Sealtxl garrnna-ray sources and approximately 2(I non-medical x-ray devices
< 10 MeV.

me second established standard which was utilized was ANSI N43.2-1977.
We adopted this standard as reference whr?r] we wrote our requirements for x-ray
diffraction and fluorescence snalysls equlpnent.

Since the newly established X-ray Device Of_flce would aiso be studying,
reviewing, snd calculating shleldlng requirements Tor existing and new faclll-
tles, It was necessary to establish safety stacdards for design or r$adlo-
graphlc, fluoroscoplc, industrial, and particle accelerator facllltles. As
the basis for writing our policy, we adopted NBS Handbooks 123 and 10’7, which
addresses all the above x-ray devices.

To Insure that diagnostic and cabinet x-ray systems be adequately
addressed In our new Laboratory standard, Title 10, part 1020 of the Code or
!+deral Regulations, Perf’omce Standards for Ionization Radiation Fhitting
Products (1020.sO and 1020.40) was used.

Lastly, the Laboratory uses a substantial nunber of electron microscopes
in the Health and Earth Sciences groups. ‘Ihere~ore to address these low-
energy x-ray emitting devices, the “Handbook of X-ray Safety for Electron
Microscopists” was referenced and used as a guide for writing the Laboratory
standard.

Inltlnlly there were several T&chnjcal Bllletlns (TB) that were generated
f’rom 1979 through 1983 which outlined the safety program for Intentional and
Incidental. x-ray devices. However, by August, 1984, all ll?chnlcal lWletlns
pertalnlf~ to x-ray safety were replaced by an Administrative Requirement AR
3-3 wjth Its upproprlnte appendices which lncor~rated sat?ety requlranents for
nnalytlcal., ~ndustrlal cabinet, lndu3trlal non-cabinet and electron micro-
scopes. A user or ~tentlal user of x-ray generating devices may use this
d’)cImsnL to gIiMe him through the process of selecting and procuring his x-ray
{levtcc, recelvin~ hls X-ray sarety training and to initially getting his
device ccrtlfied with an appropriate radi~tlon survey. It Is important to
note thnt. the purchwe requests for x-ray devices frm all operating group[~
me f’c)rwnrded to the X-ray Device Mltlx)l O~flce for radiation M’ety rev~ew
nnd n])prnvnl h~rore purchasing action Is taken.
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hours In duration but has flexibility built in due to dlf’ferent user requ~re-
ments.

In addition to the training courses f’or the operators, the X-ray Device
Control office provides training for Its health physics surveyors. ‘lhe x-my
surveyor charged with the responsibility of evaluating every operational x-ray
device once/year or as required, nmt be thoroughly knowledgeable and trained
in the dl~f’lcult art of testing for compliance. The aurveyora, In addltlon to
being professional and knowledgeable, must also be conslstant In surveying
techniques. ‘Ibis Is a primary obJectlve In the surveyor training course. In
addltlon, the instruction Includes learnlng AR 3-3 and reviewing appropriate
x-ray survey equlpnent snd procedures. The course for tl.e surveyor is approxi-
mately 24 class hours and Includes field work at various laboratories and
testing facllltles. lb date, the X-ray ll?vice office has ttained nineteen
surveyors with one full time x-ray wrveyor being re~ponsible for the survey
program.

An X-ray .%rvey Manual was written In order for the Mhoratory to
nmlntaln a consistent and high quality surveying technique(s). It Is used as
the primary training aid for the surveyor and as a field guide to insure
consistency In surveying technique. ‘Itre manual was developed by the health
physics group and establishes procedures f’or routine testingof industrial and
analytical X-ray equlpnent for compliance with the Laboratory’s AR 3-3. It
conta.lns detailed survey procedures folm x-ray dlTfraction/fluorescence
analynls riySt~m industrial cabinet ar:d non-cabinet x-ray systems and
electron microscopes.

STANPART) OFERA1’IPK PRCWIXIRF.S

‘Itm requirement ror operating groups to tirlte, review, and post .SOP’S has
contrlhuted ~ignlflcantly to the clecllne ~.n radiation exposures and x-ray
related accldentn. A very posltlve thougit process goen on during the writlrrg
or [m SOP. ‘W user grmp nmt address it~?ms that describe the nonnnl opera-
I;lng ]rocwture. ‘Ihe narrative ~lst Include the rlmcrlpt,lmmidgeneral use d
the equlpnenta In mliltlon, the document nnwt deacrlbe the safety reatures
arwl tlw! lrawrll~ (not only radlol.ogical) wmclated with it,s useo Finally ttle
SOPmrx3t descrlhe whnt the operator or user llhould do In case or any kind or
cmcr~~elmy.

Ml”n }!enurnt,ed hy x-ray user groups me reviewed annually by Lhelr own
group ml Mm mmt to the health physics grmp for review. Eventually, the
approval .S01’Irr pmtmi nt the conlrol console ‘or eany reference to pernonnel
In Hw7 firm.
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